Purpose: This study was to identify international classification of functioning, disability and health (ICF) categories that could be linked conceptually to disability of arm, shoulder and hand (DASH) items and short form of health survey 36 (SF-36) items for persons with shoulder pain. Methods: Linkage between each item in DASH and SF-36 and the categories in the ICF were assessed. The linking process was performed by ten health professionals following the linking rule. One hundred four patients with shoulder pain were enrolled from 12 private clinic outpatient departments and participated in this study. Pearson correlation coefficients were used to assess the relationships between each scale item and the linked ICF code. Results: Thirty DASH items were able to be linked to 30 ICF codes, whereas the 36 items in SF-36 were only linked to 17 ICF codes. General health items included in SF-36 could not be linked to a relevant ICF concept. There was a high correlation between the two measurement tools and the linked ICF codes, DASH and its ICF code list (r = 0.91), SF-36-Physical Health and its code list (r = -0.62), and SF-36-Mental Health and its code list (r = -0.72).
INTRODUCTION
Shoulder pain is one of the most common musculoskeletal conditions in outpatient settings. The number of patients who obtain treatment for shoulder pain has been increasing, and in 2016, it was reported that 110,000 patients with shoulder pain visited health professionals in Korea, 9th most sought-after treatment in Korea. 1 Persons with shoulder pain can spend much effort on obtaining substantial medical service and can experience time loss from work as well as disability. Shoulder pain can contribute to individual suffering and be an economic burden for society. 2 Shoulder pain may be the result of degenerative changes in joints, sports injuries, over use syndrome or muscle fatigue. 2 Persons with shoulder pain often experience limitations or restrictions of upper limb movements in daily activities, as well as during work and leisure activities. Sometimes persons with shoulder pain complain about sleep disturbance and psychological burdens including depression and stress. 3 Functional parameter measurement is commonly used to understand patients' status of health and disability in rehabilitation medicine. 4 A functional data instrument is designed to assess the effects of health conditions on the performance of everyday functions and is widely used by clinicians and clinical researchers. 5, 6 The disability 7 Short form of health survey 36
(SF-36) is a generic measurement tool and one of the most commonly used instruments for assessing health-related quality of life. It is considered useful for health status comparisons between patients with the same condition or between patients with different conditions. 8 It has been reported that both tools, DASH and SF-36 could be administered in general populations. 9, 10 The international classification of functioning disability and health (ICF) contains items from biopsychosocial perspectives and is a common framework and classification for content analysis of functional measurements.
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The items in each instrument include concepts of what is meant to be measured and the instrument's total score can be used to describe and summarize person's health status or level of functioning.
There are many instruments measuring health conditions and functional status. Those instruments have items that contain concepts that are similar among instruments, however, the ranges of frequency or intensity within those items may not be similar across all tools. Therefore, it may difficult to compare the results obtained by using different instruments. Using a common framework is useful to when comparing results from different measurement tools with similar concepts, and such a framework can be helpful when sharing information or communicating between health professionals about a patient's condition. 12 The purposes of the study were to link conceptually the items included in the DASH and SF-36 instruments to the appropriate ICF categories and to examine the relationships between those measurement instruments and the linked ICF items using data obtained from subjects with shoulder pain.
METHODS

Subjects
1) Subjects involved linking process
Ten health professionals were invited to produce linked ICF code lists for the DASH and SF-36 items. Health professionals included five physiotherapists, one occupational therapist, one rehabilitation medical doctor, one orthopedic doctor, and two clinical researchers.
All participants had ICF knowledge and experience in using clinical measurement tools.
2) Clinical subjects
Volunteers were recruited from 12 outpatient department of physiotherapy clinics. To be included in the study, participants needed to be over 18 years of age, and have shoulder pain. Volunteers were excluded from participation if they had a medical condition that produces shoulder symptoms such as breast cancer, fractures, or lymphedema. The study protocol was approved by human ethics committee of Silla University. All participants for the study provided informed consent prior to data collection. Physiotherapists who had more than three years of clinical experience were involved in data collection.
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2) ICF and measurement tools The qualifier for the linked ICF items ranged from 0 (no difficulty) to 4 (extreme difficulty), with a higher score representing greater difficulty or disability.
The DASH questionnaire is composed of 30 items measuring a person's ability to perform certain upper-extremity activities. It is a selfreport questionnaire that rates difficulties in daily activities on a 5-point Likert scale. Higher scores indicate a greater level of disability. The total test scores ranged from 0 (no disability) to 100 (most severe disability). It has been reported that DASH is highly reliable and valid to use in clinical settings for subjects with upper limb pain. 7 Optional DASH modules (work, sports and performing arts modules) were not included in this study.
The SF-36 questionnaire is comprised of eight domains including physical functioning, role physical health, pain, general health, role emotional problem, emotional wellbeing, energy fatigue and social functioning. It is one of the most widely used measurement instruments among health care professionals. Higher scores represent a higher quality of life. It has been reported to have high reliability and validity. 
Data Analysis
The general characteristics and measurement results of the subjects were analyzed by descriptive statistics. To examine associations between a list of linked ICF code and measurement tools, Pearson's correlation coefficients were calculated. All analyses in the study were performed using IBM SPSS 24 version.
RESULTS
Characteristics of subjects
One hundred four subjects (male: 60) with shoulder pain were included in the current study. Mean age was 44.67 (SD ±15.60) years.
Fifty-five participants reported right shoulder pain and 24 and 25 complained of pain in left shoulder or both shoulders, respectively.
Mean and standard deviation of each measurement outcomes are reported in Table 1 .
Linking items of DASH, SF-36 into ICF categories
The 30 DASH items were linked to 30 ICF categories. Nine catego- Linked items in each tool are reported in Table 2 . The analyses showed that some of the items in the measurement tools contained various concepts, thus, they could be linked into more than one ICF codes. On the other hand, for some of items in measurement tools, one concept could be present in several items and those items were all linked to one ICF code.
Through the linking process, 30 items of DASH were linked to 30 ICF codes. The study results showed that symptom experience during a certain time period (e.g. 'during the past week' in DASH)
could not be defined in ICF. In the current study, the concept of 'problem' could also not be specified to a certain concept or be linked to a specific ICF code. Another item in DASH describes pain related to performing any 'specific activity', and 'specific activity'
could not linked to ICF. The term 'specific activity' may be commonly used in clinical settings when asking patients to explain their conditions.
In clinical measurement tools, it was often observed that one concept was present in several items with different ranges of intensity or frequency, and each of those items could be linked to one ICF code. 15, 16 This study showed that the level of performing certain activities was included in sequential items in both DASH and SF-36, such as carrying light object (item 10), carrying heavy object (item 11) in DASH, and climbing from one flight (item 6) to several flights tivity is the same in those items and, therefore, they could be linked to one ICF category (d430 lifting and carrying objects, d4551 climbing, respectively) whereas the intensity or extent of activities was not directly linked to ICF codes, as intensity of some activities is not included within ICF. These results were consistent with those in previous studies. 13, 17 However, walking distance from one block (item 11)
to more than 1.5km (item 9) were linked to d4500 walking short distances and d4501 walking long distances, respectively, in ICF.
Intensity is included in the concept of carrying out of various ac- results were consistent with those in previous studies. 16, 17 In a previous study into linking DASH and ICF, one item regarding self-efficacy and confidence was defined as a personal factor. 17 Our result did not support that finding as self-efficacy and confidence in DASH was not considered to indicate a person's characteristics. Instead, it should be more closely related to biopsychological aspects and thus, it was linked to mental function (b1266 confidence) in a body function component affected by upper limb pain or problems. 9 Stiffness in an upper limb (item 28) in DASH has been related to the sensation of muscle stiffness. 17 However, we concluded that stiffness in an upper limb was associated with the concept of mobility of joint function because this item considered whether mobility limitation of the upper limb was present and there was interference with limb movement.
'Write' (item 2) and 'use of knife to cut food' (item 16) in DASH may be considered to be as a hand function rather than associated with the concept of applying knowledge or learning. A previous study reported that these items were linked to writing (d170) and eating (d550), respectively, in ICF. 9, 17 However, 'write' and 'use of knife to cut food' may suggest fine hand use and manipulating (d4402) function in ICF. Manipulating is defined as "using fingers and hands to exert control over, direct or guide something, such as when handling coins or other small objects, such as scissors, shoe laces, pencils, chopsticks, knives and forks" and that was logically selected for linkage of the 'write' and 'use of knife to cut food' DASH items.
We found that some of the items in DASH and SF-36 include the same concept but to a different extent. This could indicate differences between specific and generic tools. 15, 16 Dressing (item 12) was included in SF-36, whereas putting on a pullover sweater (item 15) was in DASH, and those items were linked to dressing (d540) and putting on clothes (d5400), respectively. Other items, such as bathing (item 12) in SF-36 vs. washing one's back (item 14) and wash or dry hair (item 13) in DASH were linked to washing (d510), washing body parts (d5100), and drying oneself (d5102), respectively. They fall within the same concept, but they could be linked to different ICF codes due to different purposes or contents of the measurements. 15, 16 In DASH, some of the items include more than two concepts within a single item. For example, an item about lifting an object above the head (item 6) was suggested to include the concepts of lifting, carrying, and reaching, so, both lifting and carrying objects (d430) and reaching (d4452) in ICF were linked to those DASH items.
In conclusion, the study results suggest that the concepts in items in DASH, a shoulder-specific measurement tool, and SF-36, a ge- 
